Gambogic acid down-regulates MDM2 oncogene and induces p21(Waf1/CIP1) expression independent of p53.
Gambogic acid (GA), the natural compound extracted from gamboges, has recently been established as a potent anti-tumor agent. Although it was proved that GA enhances p53 protein level through inhibition of MDM2 in p53 wild-type cancer cells, the mechanisms of MDM2 inhibition especially with the absence of p53 are not fully understood. Herein we further studied the MDM2 regulation by GA and propose novel explanations of its unrecognized mechanism. Regardless of p53 status, GA reduced MDM2 expression in a concentration- and time-dependent manner. Moreover, the inhibitory effects were exhibited at both transcriptional and posttranslational levels. We found that P1 and P2 promoter of MDM2 were both responsive to GA, resulting in decreased Mdm2 RNA level. At the posttranslational level, GA promoted the autoubiquitination of MDM2, followed by proteasome-mediated degradation. Additionally, GA increased p21(Waf1/CIP1) expression in p53 null cancer cells, which was associated with GA-mediated impairing of the interaction between MDM2 and p21(Waf1/CIP1). Furthermore, the apoptosis, cytotoxicity and G2/M cell cycle arrest induced by GA were detected in both p53 wild-type and p53 null cancer cells. In vivo anti-tumor activity of GA was also confirmed in H1299 xenografts. It is concluded that GA down-regulates the MDM2 oncogene and exerts the anti-tumor activity independent of p53, and therefore provide more evidences for its therapeutic application.